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Chapter 16
Case Study. Invasive Insects in Plant
Biosecurity: The Asian Longhorned
Beetle Eradication Program
Michael Stefan, Christine Markham, Robert Benjamin,
and Jeffrey Coath
16.1 Introduction
Asian Longhorned Beetle (ALB), Anoplophora glabripennis (Motschulsky)
(Coleoptera; Cerambycidae), is an invasive beetle that attacks and kills living and
stressed host trees. Throughout the USA, ALB poses a serious economic and
environmental threat to city, urban, rural and forested areas. ALB has an impact on
the people and industries that depend on these natural resources and the environment
in which they live. The woodborer attacks 13 genera of hardwood tree species in the
USA. Preferred hosts include Acer spp. (maple, boxelder), Betula spp. (birch),Ulmus
spp. (elm), Salix spp. (willow), and Aesculus spp. (horsechestnut, buckeye).
In 2009, the United States Forest Service (USFS) estimated that throughout the
USA about 169 million acres of forested habitat with maple species is vulnerable to
attack fromALB. The estimated maximum potential national urban impact of ALB is
a loss of 34.9 % of total canopy cover, 30.3 % tree mortality (1.2 billion trees)
and value loss of $669 billion USD (Nowak et al. 2001). Given the range of affected
species, other potential adverse impacts include the forest products industry (lumber
and furniture), nursery stock industry, maple syrup production, and fall-foliage tour-
ism. Loss of trees also decreases property values, causes aesthetic damage, and lessens
the environmental benefits of trees. Potential environmental impacts would be
wide-ranging and not restricted to the loss of host trees. Negative impacts to soil
and water quality will occur, as well as impacts to fish and wildlife, including
threatened and endangered species that depend on host trees. The loss of ecological
function related to host-tree loss would also impact natural resource management
activities and add an additional stressor to forests that are already impacted due to
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other manmade and natural factors. The beetle potentially can alter the ecological
diversity of the natural forests in North America. (http://www.fs.fed.us/foresthealth/
technology/invasives_anoplophoraglabripennis_riskmaps.shtml)
In 2010, USDA APHIS began a multiyear cooperative agreement with
Pennsylvania State University and the Cary Institute of Ecosystem Studies to deter-
mine the potential ecological and economic impacts of ALB invasions in the north-
east USA Forests, providing no eradication or management actions occur. Results
show that 45 % of the adult trees in eastern USA forests are at risk for ALB
infestation (current USA ALB host list), including maples (sugar and red maples),
birches, poplar, and elms. Red maple and sugar maple are the two most abundant tree
species in the eastern USA (all states from Minnesota south to Louisiana and
eastward). Sugar maple is an ecologically important species in late successional
and old growth forests. Red maple occurs across a range of environments from
ridge tops to swamps. Both species are distributed throughout the eastern USA.
Virtually all individuals of preferred host trees are expected to die within 10–20
years following ALB invasion of a stand. Loss of preferred tree species triggers
replacement by non-preferred tree species. However, in many regions of the USA,
species that are expected to replace the species at risk from ALB are themselves
threatened by other introduced pests and/or pathogens, such as Beech Bark Disease
and Hemlock Woolly Adelgid (Adelges tsugae (Annand)). The net effect is the
significant reduction of the merchantable volume of timber in eastern forests over at
least the next 50 years. Based on the assumption that the outbreak occurs every-
where at the same time, the apex of the outbreak is estimated at year 25 when over
71 billion board-feet are anticipated to be killed by ALB throughout the study
region. Over 100 years, about 850 billion feet are expected to be killed by ALB in
the region. Reduction in timber volume is mirrored in reductions in carbon storage
and represents a significant reduction in the strength of the sink for CO2 in eastern
forests. (Canham, Jacobson, 2012, personal communication).
On several occasions during the 1980s and 1990s, ALB was intercepted at
ports of entry in solid wood packing materials (SWPM) as part of international
commerce. The first established population of ALB was discovered in New York
City (1996) and then in Chicago (1998). Subsequently, ALB has been found in
New Jersey near New York City (2002), Middlesex/Union Counties New Jersey
(2004), Worcester, Massachusetts (2008), and Boston, MA (2010), and recently in
Bethel, OH (2011). On March 9, 1999, the US Secretary of Agriculture officially
declared the discovery of ALB an emergency, paving the way to obtain funding to
address the SWPM pathway and contain and control the outbreaks, and eradicate
the ALB wherever it may be found in the USA.
Potential losses from an unchecked outbreak are high. However, eradication is
possible given the biology of ALB, current extent of infestation, and available
treatment options. Compared with other forest insect pests, such as Emerald Ash
Borer (Agrilus planipennis Fairmaire), ALB has a low reproduction rate and does
not naturally disperse long distances. Current infestation areas in the USA are also
comparatively small, and effective control techniques are available. However, they
are costly and involve destruction of infested trees and chemical treatment of
exposed host trees.
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Eradication efforts have been successful in Illinois and New Jersey and certain
areas of New York. Similar results are expected within several years in other areas of
New York where USDA APHIS eradication efforts are underway. Successful eradi-
cation depends on many factors including strong stakeholder support and sufficient
resources to carry out effective eradication efforts. Here we report on the ALB
cooperative eradication national program with a focus on the key elements in the
successful eradication program that centered in Chicago, Illinois during 1998 to 2008.
Eradication efforts continue to make progress in New York, Massachusetts and Ohio.
16.2 Biology
ALB is a large-bodied cerambycid beetle endemic to eastern Asia, primarily China
and South Korea (Yan 1985; Peng and Liu 1992; Wu and Jiang 1998; Lingafelter
and Hoebeke 2002). The beetle is distinctive in its large size (2–3 cm long),
coloration (predominantly black with irregular white spots), and elongate antennae
that are banded with white and black (to 10 cm long) (Fig. 16.1a, b). The elongated
feet are black with a whitish blue upper surface on young adults. The female adult
beetle chews a depression in tree bark of branches and along the main trunk of host
trees and deposits one egg per oviposition site (Fig. 16.2a, b). Eggs hatch within 1–2
weeks and the young larvae feed on phloem just under the bark. Typically, females
lay 25–40 eggs during their lifetime (Haack et al. 1997; Becker 2000; Smith 2000).
Females lay eggs and larvae thrive on healthy or stressed host trees of all ages. The
first three larval instars tunnel through the phloem and cambial tissue of the tree
disrupting growth and the circulatory system. The late third and early fourth instars
bore into the xylem weakening the physical structure of the tree (Fig. 16.5). ALB
can overwinter as an egg, as a larva developed within an egg, as a larva, or as a
pupae. Newly developed adult beetles chew through the bark and emerge from
round exit holes, ~1.5 cm in diameter, on trunks and branches (Figs. 16.7 and 16.8).
Adults typically are active from May to October and feed on bark and cambium of
twigs and petioles and veins of leaves. As the number of beetles attacking the tree
increases, the tree eventually dies.
16.2.1 Life Cycle
Beetle holometabolous, undergoing egg, larva, pupa and adult stages.
Egg Stage (Fig. 16.3): Eggs off-white, oblong and 5–7 mm long; both ends are
slightly concave (Peng and Liu 1992). Larval Stage (Fig. 16.4): Mature larvae
50 mm long. Prothorax with brown mark; front of mark lacking a brown margin
(Peng and Liu 1992). Pupal Stage (Fig. 16.6): Pupae off-white, 30–33 mm long and
11 mm wide; eighth segment of abdomen has a protruding structure (Peng and Liu
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1992). Adult Stage (Fig. 16.1a, b): Adults are 20–35 mm long, 7–12 mm wide and
jet black with white specks. Antennae have 11 segments with base of the antenna
whitish with a blue-black colouration. Antennae of males are 2.5 times their body
length; the antennae of females are 1.3 times their body length. The bases of the
elytra do not have a granular appearance. Each elytron has about 20 white spots
(Peng and Liu 1992).
Fig. 16.1 (a) ALB adult (Image courtesy M. Keena, USFS); (b) Newly emerged female ALB
adult and exit hole (Image courtesy A. J. Sawyer, APHIS USDA)
Fig. 16.2 (a) (left) Oviposition site on Sugar Maple (Image courtesy M. Keena, USFS); (b) (right)
ALB oviposition sites on Red Maple (Linden, NJ). Small larvae eject frass from some sites, which
collects on the ground (Image courtesy A. J. Sawyer, APHIS USDA)
488 M. Stefan et al.
Fig. 16.3 ALB eggs under bark (Image courtesy M. Keena, USFS)
Fig. 16.4 Post-eclosion
from egg, ALB larvae bore
into tree and feed (Image
courtesy, A. J. Sawyer,
APHIS USDA)
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Fig. 16.5 Damaged limb and cross-sections of Red Maple at Linden, New Jersey (Image courtesy
A. J. Sawyer, APHIS USDA)
Fig. 16.6 ALB pupa (Image courtesy M. Keena, USFS)
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Fig. 16.7 Round, dime-
size exit holes from which
beetles emerge (Image
courtesy A. J. Sawyer,
APHIS USDA)
Fig. 16.8 Host tree with multiple exit holes (Image courtesy A. J. Sawyer, APHIS USDA)
16 Case Study – Asian Longhorn Beetle 491
16.2.2 Biological Aspects Important for Successful
Management
ALB has three aspects in its biology that work to the advantage of successfully
regulating and eradicating this pest: (1) A limited natural dispersal rate, (2) a year
long egg-to-adult development interval, and (3) a large showy appearance that
facilitates easy identification by the public. The natural spread of ALB is relatively
slow. Researchers estimate that dispersal is typically less than 1.5 miles per year
depending upon the landscape and density of hosts (Sawyer, Smith, 2000, personal
communication). ALB requires at least 1 year for completion of a full life cycle.
Research by the USFS has shown that complete life cycle development is tempera-
ture dependent on certain stages of the ALB. If the required degree-day accumulation
is not met within a given year, the ALB life cycle development may take more than
1 year to complete (Keena et al. 2010). However, this extended development has not
been directly observed in outbreak areas of the USA. As of 2012, an effective trap-
and-attractant is not available to detect ALB. For many years, scientists have been
researching, developing and refining a lure for ALB adults and testing potential lures
and traps in China and within ALB infested areas of the USA. The results show
promise and USDA APHIS is working with the USFS to determine efficacy of a trap
and lure for operational use in the ALB eradication program. The large size,
distinctive coloration, and long antennae, however, catch the attention of both
children and adults. Each of the outbreak areas in the USA was first reported by an
alert, curious citizen.
16.3 Development of the National ALB Cooperative
Eradication Program
Following a Declaration of Emergency by the Secretary of Agriculture, USDA
APHIS established two goals: (1) to prevent further introductions and outbreaks
of ALB by closing the pathways of introduction, and (2) to eradicate outbreaks of
ALB in the USA.
16.3.1 Exclusion
Efforts to achieve eradication would be fruitless without taking steps to prevent
additional introductions of ALB into the USA. On December 17, 1998, USDA
APHIS amended regulations for importing logs, lumber, and other unmanufactured
wood articles by adding treatment and documentation requirements for SWPM
imported from China, including Hong Kong (USDA APHIS 1998) This change
required that wooden pallets, crating, dunnage, and other SWPM imported into the
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USA from China must be heat-treated, fumigated, or treated with preservatives and
certified by the Chinese government before departure from China and entry into
the USA.
Although the interception of invasive species in SWPM from China and Hong
Kong decreased drastically after the promulgation of this regulation, interceptions
of harmful invasive pests and pathogens from other parts of the world through
infested SWPM continued to rise. Coping with the pest risks associated with
introduction of these pests of SWPM became an increasingly important issue
with the expansion of international trade and potential impacts to the environment
(USDA, APHIS 1994). It became clear that the USA had to do something further to
diminish the threat.
USDA APHIS adopted the phytosanitary standards contained in the Interna-
tional Plant Protection Convention’s (IPPC) “Guidelines for Regulating Wood
Packaging Material in International Trade” (IPPC 2002). The IPPC is an interna-
tional treaty on plant health to secure action to prevent the spread and introduction
of pests of plants and plant products, and to promote appropriate measures for their
control (Chap. 2). Currently 177 signatories are on the agreement. IPPC Guidelines
provided effective, equitable, and uniform standards (prescribed treatments, certifi-
cation procedures, and standardized markings) that all nations could use to mitigate
risk from SWPM. The International Standards for Phytosanitary Measures
“Guidelines for Regulating Wood Packaging Material in International Trade”
(ISPM15) is one of several International Standards for Phytosanitary Measures
adopted by the IPPC. ISPM15 is a standard upon which many countries Wood
Packing Material regulations are based.
On July 5, 2006, full enforcement began on all SWPM entering the USA and
North America. Shipments containing noncompliant regulated SWPM are not
allowed to enter the USA (USDA APHIS 2004). When noncompliant material is
identified, it is immediately quarantined and promptly shipped back to the
exporting country until compliance has been met. If infested packing material is
found, then in most cases the infested material must be separated from the imported
products and immediately destroyed.
16.3.2 National Survey and Eradication
Early detection is essential to successful and efficient eradication of an exotic pest.
Discovering the pest when the infestation is small in size allows managers more
flexibility when choosing tactics and control methods, and provides a greater
chance of success for eradication. Upon discovery, immediate and aggressive
actions to eliminate the pest result in shorter and less expensive eradication
programs. In 2000, USDA APHIS implemented a national survey for ALB at
high-risk importing establishments throughout the USA to determine whether
there were any other incipient infestations of ALB or other exotic wood borers.
The Exotic Wood Borer/Bark Beetle National Survey, as it is known today, aims to:
(1) Conduct pathway analyses, inspections, and trapping activities in high-risk
16 Case Study – Asian Longhorn Beetle 493
areas; (2) stress the importance of the submission of timely and accurate reports;
and (3) make the public aware of wood pests.
At the time when the first infestations were detected in the USA, little was
known about the biology and life cycle of ALB and strategies to eradicate this
invasive species. Initial efforts by federal, state and city officials in Chicago and
New York City were focused on visual inspection of host trees, removing infested
trees, and preventing additional spread by establishing quarantines surrounding the
infestations and regulating movement of the pest or host material out of the infested
area. The initial regulated areas and response were focused immediately
surrounding the infestation since little was known about the dispersal potential of
the insect.
USDA APHIS recognized the need to establish a national management structure
to coordinate field activities, obtain resources to implement the program and
develop the strategies for eradicating the ALB from USA based on scientific
principles. In April 2000, the New Pest Response Guidelines, Asian Longhorned
Beetle, Anoplophora glabripennis, was developed to provide consistent and
uniform procedures and actions to take when addressing an outbreak of ALB.
The document includes the technical and general information needed to implement
any component of an ALB eradication program. The procedures described in the
New Pest Response Guidelines were developed by consulting with USDA APHIS,
State Plant Regulatory Officials and scientists directly involved in ALB eradication.
In August, 2008, the New Pest Response Guidelines for the ALB were updated to
reflect refinements, efficiencies, and procedures to the eradication response (USDA
APHIS PPQ 2008).
During September 2000, the Strategic Plan for Eradication of ALB from
New York and Illinois was completed and implemented. The Plan was written
with input from the primary collaborators: USDA APHIS, USFS, New York State
Department of Agriculture and Markets, New York City Department of Parks and
Recreation, City of Chicago, Department of Streets and Sanitation, Bureau of
Forestry (BoF), Illinois Department of Agriculture (IDA), and New York State
Department of Environmental Conservation. The goal was to eliminate ALB from
the USA. To do so, the Plan uses an area-wide integrated pest management strategy
for eradication that integrates the following activities: (1) Regulatory activities to
prevent the pest’s spread; (2) Visual survey; (3) Control through host tree removal
and chemical treatment; (4) Public outreach; (5) Replanting of removed trees with
non-host species; and (6) Research. The Plan defined roles, set requirements for
deregulation and defined eradication, provided a time line and actions to accom-
plish eradication in each outbreak area, and established performance measures. The
ALB Cooperative Eradication Strategic Plan provided cooperators, stakeholders,
and the public a clear blueprint to follow to achieve ALB eradication. With the help
of the Plan, USDA APHIS was able to obtain $49 million in emergency funding to
implement the program. The Strategic Plan was updated in December 2005 to
include eradication plans for the New Jersey outbreaks and update the actions and
timelines for eradication in New York and Illinois (USDA APHIS PPQ 2005).
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16.3.3 Current Status of ALB Infestations in the USA
As is often the case with new invasive pests, little information was known or
available about this invader. USDA APHIS scientists immediately started working
with Chinese collaborators to understand its biology and the means to detect and
manage the pest. Several chemicals and methods of application were evaluated and
successfully implemented into the USDA APHIS response program. Through the
efforts of program managers and the scientists working closely together, ALB has
been eradicated from Illinois and New Jersey, and the Islip area of New York.
Treatments are completed and final confirmation surveys are underway to achieve
eradication in additional areas of the New York outbreak, including Manhattan and
Staten Island. The outbreak in Boston Massachusetts was detected very early as a
result of public outreach and an observant and diligent individual who detected the
infestation with only six host trees affected by ALB infestation. Three consecutive
years of area wide chemical treatments have been completed surrounding the infested
trees and no additional infested trees have been detected since the initial discovery in
July 2010. The most recent larger outbreak areas in Worcester, Massachusetts and
Clermont County, Ohio are in the delimitation, containment and suppression stage.
16.4 Components of an Emergency Program
The ALB Cooperative Eradication program, similar to most eradication programs,
consists of several components, including regulatory to contain the pest to prevent
spread, survey to determine where the pest is present to guide management
activities, and control to suppress and eliminate the pest population. The ALB
program also addresses recovery of the affected area where appropriate by
replanting trees that are not host to the ALB in areas directly impacted by host
removals to mitigate tree loss from these areas. Public outreach is delivered to the
impacted communities to encourage support of eradication efforts and to educate
communities to search for and report suspect infestations. Research is a vital
component of the eradication strategies to develop and enhance the tools for
successful eradication and improve efficiencies of operations.
16.4.1 Regulatory
To prevent established infestations from spreading through human assisted transport,
domestic quarantines are enacted to control regulated materials from moving outside
of quarantined areas. The regulated boundary is typically set at least a 1½ mile radius
around an infestation. This boundary was determined based on research studies into
the natural dispersal distance of ALB (Sawyer 2006; Smith et al. 2004). However,
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this boundary may be adjusted dependent on the size and scope of the infestation and
the host density and distribution in the area (Sawyer and Panagakos 2009).
Federal Quarantines for ALB include 7 CFR 301.51 for eradication programs
and 7 CFR319.40 for solid wood packing material. However, under these
regulations, USDA APHIS cannot quarantine a geographical area smaller than an
entire state. As a result, the State Plant Regulatory Agency from the impacted state
must enact an interior state quarantine for ALB to facilitate regulatory activities in a
geographical area within the state.
ALB regulated articles include the following: (a) all life stages of ALB;
(b) firewood (all hardwood species), green lumber and other material living, dead,
cut, or fallen, inclusive of nursery stock, logs, stumps, roots, branches, and debris
of half an inch or more in diameter of the following genera: Acer (maple), Aesculus
(horse chestnut), Albizia (mimosa), Betula (birch), Celtis (hackberry),
Cercidiphyllum (katsura), Fraxinus (ash), Koelreuteria (golden rain tree), Platanus
(sycamore), Populus (poplar), Salix (willow), Sorbus (mountain ash), and Ulmus
(elm); (c) any other article, product, or means of conveyance not covered by (a) if an
inspector determines that it presents a risk of spreading ALB. If additional genera or
species are found to support complete life cycle development of ALB in the wild
within the USA or within China, then these genera or species will be evaluated by
USDA APHIS for possible addition to the USA Host List: (http://www.aphis.usda.
gov/plant_health/plant_pest_info/asian_lhb/downloads/hostlist.pdf.)
To facilitate compliance, USDA APHIS and the State Plant Regulatory Officials
enter into compliance agreements with establishments handling regulated material.
This entails educating the establishments on ALB biology and symptoms of dam-
age, and the procedures that must be followed to prevent transport of host material
outside regulated areas.
16.4.2 Survey/Detection
Detection activities have several purposes in the program. Initially, an intensive
visual inspection of all hosts is completed to delimit the size and scope of the pest
outbreak. This information is vital for determining the best tactics and developing
the strategy to eliminate the pest. Ongoing monitoring surveys during the life of the
program are conducted to measure progress and identify any changes in the
distribution and abundance of the pest. Last, intensive confirmation surveys are
completed to verify the pest no longer exists in an area.
As of 2012, there are no traps, chemical attractants, or pheromones available for
the program to use to find ALB. Surveys are completed through visual inspections on
all host trees in quarantined areas; however, light infestations are difficult to detect,
especially when surveying trees from the ground. The program incorporates “bucket”
trucks and tree climbers when needed to better ascertain the infestation status of a tree
or tree. Along with surveying the host trees surrounding the infestation, official
surveys are conducted outside the infested area around locations of businesses that
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work with regulated material (e.g. tree care companies, landscapers) in the infested
areas. Human assisted transport of infested material may occur and satellite
infestations from the core infestation may result if regulations are not followed.
16.4.3 Control
Control activities consist of host removal and chemical treatment conducted
individually or in combination. Tactics are typically applied to at least a 0.5 mile
(0.80 km) radius (Sawyer 2006; Smith et al. 2004) from an infested tree but this
distance may vary dependent on the density, level of infestation, and distribution of
host trees in the area and the purpose of the application (Sawyer et al. 2011). Known
infested trees are always removed because chemical treatments do not reach the late
larval stages developing in the wood (xylem) of the tree. Host trees near infested
trees are considered high risk and are often removed to reduce the likelihood of
missing light infestations due to imperfect survey efforts. Host removal is the most
certain tactic to eliminate a pest from an area. It can be used effectively as an initial
“knockdown” of the total pest population to limit immediate spread and improve
the success of subsequent chemical treatments which are strategically used on host
trees not known to be infested but may be exposed to infestation due to their
proximity to the outbreak.
Depending on the level of infestation and other factors, large-scale high-risk
removal may be carried out. Trees within the area requiring control that are not
removed are treated with a preventative treatment using imidacloprid, a systemic
insecticide, injected into the soil at the base of the tree for uptake by the roots, or
directly into the tree trunk within 12 in. of the soil line, just beneath the bark, where
active transport takes place (Wang et al. 2001). Treatments are applied annually in
the spring. A minimum of three consecutive annual treatments are needed to optimize
control. Additional treatments may be required if survey results are positive.
16.4.4 Outreach
Outreach is critical to the success of the program. Local public officials are notified
immediately of detections and possible actions to foster cooperation and support for
the program and help them address citizens’ concerns. Since activities are carried
out on public and private property, the general public will be directly impacted.
Outreach activities focus on increasing public awareness on the potential impact of
the beetle, how to spot and report sightings of the beetle or symptoms, and what the
public can do to keep it from spreading. A good outreach campaign results in public
support for, acceptance of, and permissions to carry out the ongoing program
activities on their property. The initial find in each state was reported to the
USDA APHIS by a member of the general public (USDA APHIS PPQ 2012).
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16.4.5 Replanting
The program plants non-host trees to mitigate the impact of tree removal. In
general, only landscape and street trees are eligible to be replaced; however, it is
not done on a one-to-one basis. A replanting program facilitates continued commu-
nity support. The USFS along with the state forestry departments take the lead in
this effort, working with the local communities and organizations.
16.4.6 Research
The ALB program is science based. The program’s new pest response guidelines
and area-wide strategy are based on initial and ongoing research and methods
development. Continued research is required to continue to improve program
delivery. New information on population dynamics, dispersal, survey and treatment
methods, and other topics allow the program to be more effective and efficient.
16.4.7 Performance Measurement, Quality Assurance,
and Data Management
The ALB program uses quality assurance activities, data management and geo-
graphic information systems (GIS) to monitor program effectiveness and progress
towards eradication. Along with supporting day-to-day operations planning and
implementation and contract development and monitoring, the collection of both
positive and negative survey and treatment data allows long term strategic planning
and budget formulation using various tactical and funding scenarios.
16.5 Illinois: Lessons Learned and Keys to Success
ALB was declared eradicated in Illinois in April 2008, 10 years after discovery.
At its peak, 35 mile2 were regulated for this invasive insect. ALB was first detected
in the Ravenswood neighborhood of Chicago during July 1998. Subsequently, the
beetle was detected in several areas: Loyola, Kilbourn Park and Oz Park within
Chicago, and the suburban Chicago areas of Summit, Addison, Park Ridge and
Bensenville (near O’Hare International Airport, Fig. 16.9). Cooperative efforts
between USDAAPHIS, IDA, City of Chicago BoF and other affected municipalities,
resulted in lifting regulation of all areas and eradication declared in 2008. Early
cooperation among Federal, State, and local agencies made the program a success.
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16.5.1 Strong Committed Leadership at All Levels
The relatively quick and successful program to eradicate the ALB from Illinois can be
attributed in a great part to the formation of a dedicated, full-time management
organization in which all levels of government (federal, state and city) played
significant roles in the implementation of program activities. The USDA APHIS
provided a full-time national director to implement the program, a full-time national
coordinator to obtain resources and support, and an onsite manager to perform daily
liaison with State and local officials and run daily operations. The State provided:
(1) high-level technical support, (2) authority to remove and chemically treat host
trees and (3) dedicated personnel to conduct regulatory activities. The USFS assisted
with survey efforts by making available and coordinating the temporary assignment
of smokejumpers to the program operations for surveying trees by climbing.
The USFS also provided a local and national public information officer in support
of ALB eradication efforts. Leadership of the City of Chicago was fully committed to
the eradication of the ALB. The City, under the strong interest and direction of the
Mayor, provided a BoF Senior City Forester as a counterpart to USDA APHIS and
State managers, utility vehicles and personnel to aid survey, and several proactive
regulatory policies to address compliance by tree-care professionals and landscapers.
Fig. 16.9 Illinois regulation history through 2005 (Image courtesy APHIS USDA)
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The City shared database records outlining tree locations and maintenance
history and provided GIS support. The City also shared contact information on
contractors, arborists and green industry professionals who had been working
within and near the infested areas. This enabled USDA APHIS and state managers
to quickly identify and regulate companies that worked with host material within
the infested area. In addition, the City took the lead in building a positive relation-
ship with the media. These key administrators and managers at each level of
government were empowered to make decisions, develop a plan of action, and
assign roles, resources, and personnel to the program.
Even though a dedicated organization was formed to respond to the outbreak,
ALB leadership recognized the need for a strategic plan to elucidate the goals and
objectives and how to achieve them. USDA APHIS took the lead because of its
experience with other plant pest eradication programs. Subject matter experts and
scientists were consulted, tactics were devised based on the best available science,
and a long-term plan was developed based on an area-wide integrated pest manage-
ment approach, which is the integration of several different control tactics to
manage the total pest population within a delimited area (Hendrichs et al. 2007).
Before the plan, response activities in Chicago and New York were reactive and
applied only to specific locations where the pest had been found and not where the
pest was likely to still exist. In addition to providing onsite managers clear guidance
on where, when and how to apply various tactics, the plan also provided an easy-to-
understand document to explain and “market” the program to high-level Agency
Administrators, the public and their political representatives who provided funding
for the program, the media, and other interested organizations.
Most often, government leaders and managers are responsible for addressing
several projects and programs simultaneously. Having a dedicated organization
allowed ALB managers to focus 100 % of their time delivering the program and,
also, to be held accountable for its success or failure. The strategic plan projected a
timeframe to achieve program goals and objectives and set performance measures.
Many of the tactics were new and had limited technical data to support them such
as the natural dispersal distance from which survey, treatment, and regulatory
boundaries were set and the effectiveness of the chemical treatments. To their credit,
leaders were open to new ideas and willing to take risks. To monitor the progress and
ensure success, leadership required extensive data collection, including host infor-
mation (tree size measured in diameter at breast height (d.b.h.), tree species, and tree
address/location), records on all surveys and treatments completed on host trees,
records on all infested trees detected and host trees removed, records on all
companies working with regulated material and quality assurance activities that
checked and verified that the work completed was accurate.
Broad measures such as “number of infested trees detected and removed” and
“size of area regulated” were used to measure overall program progress (Figs. 16.10
and 16.11). Data collected during surveys and treatments also allowed managers to
monitor progress towards meeting annual objectives, make operational adjustments,
and ensure the requirements to declare eradication were met (Figs. 16.12 and 16.13).
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16.5.2 Communications
Collaboration and cooperation among partners were absolutely critical for the success
of the eradication program. From the initial discovery of ALB, Federal, State and
local government officials were committed to the eradication of the pest. Through
continual communication, they fostered a work environment of cooperation, trust,
and mutual respect that allowed the leadership team to overcome minor obstacles and
disputes. Decision-making was inclusive. Onsite co-managers were collocated
facilitating day-to-day decision-making and streamlining communications between
the Agencies. Efforts were made to blur Agency affiliation and present a unified ALB
Fig. 16.10 Illinois ALB regulated area in square miles (1998–2006)
Fig. 16.11 Number of host trees removed by year in Illinois
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Cooperative Eradication Program team to the media and the public. Leadership from
each of the government agencies participated in periodic scheduled meetings or
conference calls to address complex issues and resolve high-level differences. The
common goal of achieving eradication facilitated the successful resolution to the
issues at hand. The national response guidelines and the strategic plan although
drafted by USDA APHIS involved numerous discussions with the principle
cooperators, partners such as USFS, and elected officials to ensure operational
feasibility and political and social acceptance.
Fig. 16.12 Number of trees treated by infested area by year
Fig. 16.13 Number of host trees surveyed within each infested area by year
502 M. Stefan et al.
Communications with the media and the public were carefully planned and
monitored. All levels of government have public relations staff eager to promote
their employers and “control” the message. Early in the program, the ALB leadership
decided to present a unified front. All three principle cooperators would participate in
TV and radio interviews when possible. Talking points were mutually crafted and
reviewed. Press briefings and newspaper stories and editorials were reviewed by all
before release. It was understood by all and agreed that the City should take the lead
in working with the local media. It was thought that the citizens of Chicago were
more comfortable obtaining and more likely to believe information coming from
their local elected officials. Also, the Mayor and local political officials who were
strongly supporting the eradication effort were directly accountable to their
constituents. The local media maintained an open line of communication with the
ALB Program and was willing to run stories on treatments, quarantine revisions,
survey progress, and other program related topics to help inform the public.
With the media generating focused and positive messages, the ALB program
team was able to capitalize on an educated and supportive public community. Also,
public meetings were held in impacted areas periodically and prior to major
program actions, such as chemical treatments, to increase awareness and gain
support. At each public meeting, the program asked the local elected officials to
open and facilitate the meeting to demonstrate that local officials were involved in
the process and the public had a voice. These meetings actively solicited public
participation and suggestions. As a result of these efforts, the ALB quickly became
the common enemy of everyone. Whether citizen, renter, homeowner, business
owner, reporter, City worker, elected official, religious leader or volunteer, the ALB
was the enemy and the all-encompassing “WE” were going to work together to rid
the City of Chicago from this invader. Obtaining access to private property, a
necessary task to complete both survey and treatment activity, rarely presented a
problem. Property owners were extremely aware of the ALB situation and would
readily offer access to host trees located in secure private property. Survey crews
and treatment contractors were able to gain access to nearly all ALB host trees
located on private property. Access to these sites was critical because leaving a
single tree un-surveyed could lead to an unknown infestation.
The partnerships developed among the ALB cooperators and stakeholders
through good communications matured as the program evolved. From program
operations to media relations, the cooperators who had been involved with the
eradication efforts continued a strong commitment and involvement in program
developments. The media continued to follow and report ALB issues up to and
including the formal eradication ceremony, at which point the media continued to
deliver a message of awareness around ALB, and other invasive species on the
horizon. Many of the partnerships developed during the ALB response in Chicago
are still benefiting USDA APHIS, especially as the agency continues to manage
other invasive pests in the area. Some of these invasive pests require different
management strategies, but often require the same strategies for developing work-
ing relationships among the units of local government.
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16.5.3 Strong Regulatory Program
The regulatory program for the ALB Program in Chicago was cooperative from the
onset. The USDAAPHIS authority to regulate for a plant pest is limited to interstate
movement of regulated articles, essentially quarantining the entire State where
the pest is found. However, federal regulations can be applied to a lesser portion
of the State if State intrastate regulations are equivalent to the Federal regulations.
In 1998, USDA APHIS, IDA and the City’s BoF worked together to establish
mutually agreed upon regulations and regulated boundaries encompassing only the
areas in proximity to where ALB infested trees were found. This area was deter-
mined based on scientific data on the natural dispersal of ALB.
Cooperation between USDA APHIS staff, IDA inspectors and BoF Senior
Foresters was essential for the success achieved in monitoring and regulating
companies that worked and/or were located within the regulated areas. These
businesses included tree companies, landscapers, construction companies, waste
management companies, roofers, wood recycling companies, firewood dealers, retail
nurseries, and municipalities. Regulated material could not be removed from an ALB
quarantine zone unless chipped to less than 1 in. (25.4 mm) in two dimensions
(Chipping to this size ensured that larvae feeding on trees would not complete their
development (Wang et al. 2000)).
To reduce the burden on industry, many companies working within the regulated
area entered into compliance agreement with USDA APHIS and IDA. In order for a
company to be granted a compliance agreement, federal and state inspectors conducted
a site visit of the company to ascertain whether a company was able to institute
measures in compliance with the ALB regulations. Compliance agreements were
aggressively sought from all companies that worked with in or near a quarantined
area, but due to IDA policy, these agreements had to be considered voluntary in nature.
The compliance agreement was a written agreement between the ALB program and a
person engaged in growing, handling, or moving regulated articles in which the person
agrees to comply with the provisions of the regulations. Persons signing an agreement
could move regulated material outside the regulated area without waiting for inspec-
tion, providing the ALB regulations were followed. Companies working under com-
pliance agreement were subject to periodic, unannounced inspections by federal and
state officials to verify compliance. In total, 248 compliance agreements were issued.
The cooperation between USDA APHIS staff, IDA inspectors and the City’s
BoF Senior Foresters was essential to the success achieved in monitoring and
regulating companies that conducted tree work. The City worked closely with
USDA APHIS regulatory staff to promote regulatory awareness and compliance
among a large network of tree care professionals and arborists. The City took
several unique, proactive measures to address regulatory compliance. City land-
scape and maintenance crews were given work assignments that kept them
segregated either completely inside or outside the quarantine zone on a daily
basis. The City also initiated a tree planting policy that excluded the planting of
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ALB host trees in any community that was included in or adjacent to a quarantine
boundary. Additionally, the City reviewed the planting schedule for all contractors
and required them to either schedule work in the quarantine area for a full workday
or remain outside for the entire day.
Management of the significant quantity of woody debris moving out of the
regulated area quickly became an issue for the ALB regulatory program. Many
of the entities working within the area were small companies or individuals
who could not meet the requirement to chip woody material before leaving the
regulated area. In June 1999, USDA APHIS and the City of Chicago through
a cooperative agreement purchased a tub grinder for ALB program operations
that was stationed within the regulated area (Fig. 16.14). City staff agreed to operate
the tub grinder and manage its use. All unmitigated, regulated wood material
that was removed by the City and private tree companies within the regulated
area was taken to this tub grinder and chipped free of charge. Regulated entities
eagerly complied to avoid disposal fees at the landfill. The woody debris disposal
program facilitated compliance and prevented companies from hauling regulated
material for disposal outside of the regulated area thereby preventing the human
assisted spread of this invasive pest. Part of the success of the containment of the
ALB infestation in Chicago can be attributed to this woody material disposal
program. Having a convenient disposal option for the green industry was a critical
element in obtaining compliance.
With the tub grinder in place and operational, the City required that all companies
performing tree work in the quarantine area obtain a “quarantine certificate”.
Fig. 16.14 City of Chicago Tub Grinder (Image courtesy APHIS USDA)
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This City-issued quarantine certificate stated the company name, address of the work
site, tree species and size, and whether the tree work was on City or private property.
If the tree work was on City property, then the City required an additional City of
Chicago permit. To dump logs at the ALB Program tub grinder facility, tree
companies were required to give these certificates to the City staff located on site
at the tub grinder facility. These certificates and permits were entered into both
the City database and an ALB Program regulatory database.
The suburban quarantine zones also had wood disposal procedures. Because the
quarantine in Park Ridge was confined primarily to a nonresidential area where tree
work was unlikely, any company conducting tree work was required to chip all host
tree wood on site. A similar policy was enacted for suburban Addison. Tree
companies working in the Addison quarantine were required to chip everything
on site because no wood disposal site had been established. The Villages of
Summit, and Bensenville established log dumpsites at their public works facilities,
where companies working in the respective quarantine zones could dump host tree
material free of charge.
Regulatory work for the Chicago ALB Program involved considerable surveil-
lance in and around the quarantined areas. Regulatory officers canvassing the
quarantine zones kept detailed records of companies performing tree work in the
area. Officers spoke with workers and crew-leaders, distributed ALB information,
issued Compliance Agreements and notified the City about host wood requiring
removal and proper disposal.
Federal and state officials prefer voluntary compliance and typically achieve
adherence to the regulations through educating companies of the serious risks
associated with spread of an ALB infestation. Occasionally companies did not follow
the regulations and fines were issued. The first official quarantine violation was issued
in July 2001 to a tree company for removing host tree logs from the Ravenswood
quarantine zone. In total, four official violations were issued. Three of the violations
were issued to tree companies for removing host tree logs from a quarantine zone and
one was issued to a wood recycling company for accepting host tree logs originating
from a quarantined area. The issuance of violations, though not a preferred method
for compliance, does have a positive effect of achieving adherence to regulations by
all companies working with regulated material by demonstrating the seriousness of
infractions against the federal and/or state regulations.
16.5.4 Public Involvement
The ALB adult is a large, showy beetle that leaves very visible holes in the trunks
and branches after the adult emerges from the wood. As a result, people notice the
beetle or its presence on their trees or property while working in their yards or
walking in their neighborhoods. In Illinois as well as New York, New Jersey,
Massachusetts and Ohio outbreaks, a curious or concerned citizen was the first
person to observe and notify authorities of its presence. ALB program leadership
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recognized the opportunity to enlist the public to help find the beetle and augment
and focus the ongoing systematic surveys conducted by the program.
A general outreach campaign was launched focusing on increasing awareness
and how to spot and report the beetle. Newspaper advertisements, TV and radio
announcements, posters, car bumper stickers, community meetings, brochures,
pamphlets, door hangers, and all media releases included a message reminding
the public to look for and report the beetle (Fig. 16.15).
In the summer of 2004, USDA APHIS contracted with a company to organize
and manage a volunteer survey program enlisting volunteers from local “green”
organizations and concerned citizens to survey host trees for ALB infestation.
Participants were trained, provided information about the beetle to give to people
they met, and assigned an area of their choice within targeted locations identified by
program operations to periodically look for presence of the beetle. For safety, they
were instructed to stay on sidewalks while observing trees and they were requested
to complete a simple report to document their activities. For their efforts,
participants received a T-shirt and other ALB outreach material such as kitchen
magnets, litter bags, and key chains. With a large area to survey, program inspectors
only surveyed some areas every other year. The volunteer efforts, although not
considered in meeting the requirements of survey to declare eradication, did
provide managers a degree of comfort and, when prioritizing program survey
assignments, helped direct focus to areas that were not covered by volunteers.
Fig. 16.15 ALB beetle
buster poster (Image
courtesy APHIS USDA)
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ALB program managers wanted to involve children to help find the beetle and
introduce the concept of invasive species at a young age. A consulting firm with
subject matter expertise in school curriculum development was contracted to
develop lesson plans on invasive species using ALB as the primary example. Part
of the plans required children to engage their parents in a discussion of ALB and
help the child survey the trees in their yard and trees within their neighborhood. The
contractor obtained the required approvals from the school board to use the lesson
plan in the Chicago school system and provided the lesson plans and materials to
interested teachers. In addition, portions of the plan were provided to summer camp
counselors at Chicago neighborhood parks to engage the children in learning about
invasive species by surveying trees in the park. With success of the Chicago school
system curriculum, USDA APHIS subsequently contracted and developed a
national ALB curriculum that is available to schools and anyone interested through-
out the country. The ALB curriculum is available through the USDA APHIS
developed ALB web site at http://asianlonghornedbeetle.com.
TheALB program also contracted a marketing firm to develop the “Beetle Busters”
website www.beetlebusters.info (updated in 2013 to http://asianlonghornedbeetle.
com), to provide a centralized location on ALB information in order for the public
to obtain the most up to date information about the eradication efforts in the USA.
This website includes information on beetle biology, signs and symptoms of ALB
damage, status of eradication efforts, and instructions on how to spot the presence of
the beetle and report it (Fig. 16.16).
Another opportunity to engage citizens as part of routine program delivery came
through day-to-day contact with the public by ALB field staff. Survey and regu-
latory site visits often evolved into information-sharing sessions with the public,
whose desire to contribute to ALB search efforts was considerable. The ALB
program’s bucket truck survey team in Chicago was an extremely visible unit on
city streets. Homeowners came to expect the survey crews canvassing their
neighborhoods multiple times per year. Each survey crew was well stocked with
printed outreach material to distribute to an ever curious public. Some of the
common questions fielded included status of the survey, newly documented finds
and chemical treatment plans. Survey crews were encouraged to spend time
interacting with homeowners in the field and these interactions often led to citizens
reporting their own findings after a survey crew had left the area. Every suspect
citizen report was addressed and followed up upon as necessary.
Building on Chicago’s efforts, USDA APHIS maintains a comprehensive adver-
tising effort to address the need for public information and education around the
ALB. The Agency continues to include a citizen “call to action” to find the beetle as
ALB infestations are fought in Massachusetts, New York and Ohio. The overall
campaign goal is to urge people to recognize the ALB and report signs of infesta-
tion. The plans include “getting the word out” through movie theater spots, transit
advertising, Public Service Announcements (PSA) on radio, paid PSA placements
on cable stations, mobile billboards, roadside billboards, newspaper ads, a central
ALB website, email, texting of information and internet advertising.
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16.5.5 Replanting
Tree removal and destruction is the only control method for trees infested with
ALB. Within the core of the infested area of Chicago, many streets lost all of their
host trees to ALB infestation leaving the once tree-lined streets bare (Figs. 16.17
and 16.18). In Illinois, 1,551 host trees were removed for the eradication of ALB. In
order to mitigate the loss of trees within the urban landscape, the City replanted
2,645 trees that are non-host to ALB. The Village of Addison received 37 non-host
trees. The replanting of 2-in. caliper trees in the landscape, though not comparable
to mature shade trees lost to ALB, does offer closure and relief to communities
(Fig. 16.19). Many people have emotional attachment to trees, signifying the birth
or passing of loved ones, providing serenity, homes to wildlife, or simply energy
reduction through cooling shade.
Fig. 16.16 ALB beetle buster poster (Image courtesy APHIS USDA)
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16.5.6 Innovation
The ALB program leadership was open to new ideas and willing to take calculated
risks to potentially move the program forward. Examples already mentioned include
Fig. 16.17 ALB host tree removals in progress (Wolcott Avenue, Chicago, IL) (Image courtesy
City of Chicago Bureau of Forestry)
Fig. 16.18 Wolcott avenue (Chicago, IL) before (left) and after (right) ALB infested tree removal
(Images courtesy APHIS USDA)
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the purchase and operation of the tub grinder to improve regulatory compliance and
the development of volunteer surveyors and school curricula to augment survey and
increase awareness of invasive species. The Chicago program took the lead in
implementation or helped develop several other significant innovations that are
incorporated today in the remaining existing outbreak programs.
Initially, program surveyors stood on the ground with binoculars to visually
inspect each tree for signs of ALB. The ability to detect ALB in trees was signifi-
cantly improved when utility trucks with a crane and attachment (bucket) were
introduced into the Chicago program (Fig. 16.20). Surveyors then were able to
inspect trees at the canopy level instead of from the ground. The concept of better
positioning the surveyor to improve detection led to the incorporation of tree
climbers trained to recognize signs of ALB: Oviposition sites, exit holes, and
frass (Fig. 16.21). Tree climbers were able to move about throughout the canopy
and view the trunk and branches from most sides. Studies by USDA APHIS
scientists determined that surveys by ground inspection were about 30 % effective
in detecting lightly infested trees. Survey by climbing increased efficacy of
detecting light infestations to about 60 % (Sawyer, 2000, personal communication).
Ground surveys continued to have a role in program operations, particularly when
examining smaller host trees that can be thoroughly examined from the ground and
Fig. 16.19 Chicago city
street after replanting
(Image courtesy APHIS
USDA)
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Fig. 16.20 ALB bucket truck survey, Chicago Illinois (Image courtesy APHIS USDA)
Fig. 16.21 Frass ejected from an oviposition site (Image courtesy A.J. Sawyer, APHIS USDA)
detecting infested trees with high levels of infestation that are easily observed from
ground level. Ground surveys are also the most cost-effective survey method,
enabling quicker surveillance throughout an area to determine the general
boundaries of the core of the infestation.
Most survey in Chicago involved urban or suburban settings, but a Forest
Preserve located within the regulated area required modifications to survey
protocols due to the high density of host trees. This was the first time that the
program was faced with this environment and realized that existing guidelines were
not applicable. Chicago personnel worked with USDA APHIS leadership and
scientists to develop and refine guidelines for surveying forested areas.
Chicago personnel were also involved with program leadership in developing
procedures and guidelines for conducting quality assurance activities on survey and
treatment activities. To estimate the effectiveness of surveys and survey methods,
pseudo exit-holes and oviposition sites were created by a team of climbers in
random trees ahead of program surveyors. Chicago and USDA APHIS leadership
and scientists analyzed the data and established guidelines and procedures for
quality control that were based on sound information and operationally feasible.
The cooperation between Chicago operations and USDA APHIS leadership
and scientists was repeated for other program activities including: (1) chemical
residue sampling from treated trees to measure the effectiveness of the treatment,
(2) sampling of pesticide tank mixtures to verify application rates, (3) sampling
schemes to meet environmental monitoring requirements for measuring potential
impacts to humans and the environment from the program’s chemical treatment
applications, and (4) guidelines for monitoring survey and treatment quality.
As deficiencies were detected in operations, immediate feedback was provided to
the field inspector who performed the work. These quality assurance inspections
served as training tools, resulting in improving the technical abilities of the field
inspectors.
ALB program leadership relied heavily on USDA APHIS scientists to provide
the science upon which to base program activities. Little technical information was
available at the start of the program. Studies were immediately initiated in China
where high populations of ALB were available. These studies complemented
considerable work conducted in the USA. As previously mentioned, the estimates
of dispersal distance that determined the survey, regulatory and treatment
boundaries were primarily drawn from analysis of Chicago infested tree data
(Sawyer 2006). The development and implementation of a chemical treatment for
ALB (Wang et al. 2001, 2003, 2005a; Lewis et al. 2005) may, however, be the most
significant innovation in which the Chicago program played a role.
Chemical treatments were added to the ALB National Response Guidelines and
became an integral component of the ALB eradication strategy during 2000. Under
these guidelines, the chemical imidacloprid was injected into the tree base by
drilling a hole through the bark and into the vascular system. A low-pressure
capsule was then inserted into the hole. The number of capsules required to achieve
the dosage depended on the size of the tree. The initial chemical treatments were
intended for New York City. However, New York City officials were concerned
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about public acceptance and the impact of the application method on their trees and
declined the treatment. Officials in Chicago, however, believed that removal of host
trees over large areas of Chicago was unacceptable and embraced the opportunity to
use chemicals to eliminate the pest. The first treatments were conducted in a limited
area of Chicago during the spring of 2000.
Because the capsules at the base of the trees were obvious and the capsules
remained on the tree for 4 h for maximum chemical absorption by the tree, program
managers and officials were concerned that children or pets would disturb the
capsules. As part of the treatment, to ensure public safety, the program contracted
for “watchers”. A “watcher” was assigned to watch all the treated trees within line-
of-site to prevent curious people and pets from possibly handling the capsule and
pesticide. The treatment was expensive due to these complications and as a result
treatment areas were limited in size on an annual basis, attributed to both cost and
logistics. Even with these limitations, New York adopted chemical treatments into
their eradication efforts during 2001.
Additional challenges were immediately realized. National leadership quickly
realized the urgency for simplifying treatment applications and strongly urged
USDA APHIS scientists to develop application methods that were “city” friendly.
Improved treatment technologies were developed, including direct basal soil injec-
tion (Lewis 2006) and direct low-pressure trunk injection (Wang et al. 2005b) that
eliminated the need for “watchers” and reduced the cost of treatment applications.
The willingness of ALB leadership to take a risk and make it work ultimately
provided a tool that was socially and politically acceptable and could be used on an
area-wide basis opening the door to eradication.
16.5.7 Data Management
The strategic plan provided a clear blueprint for managers to follow. The plan set
“triggers” to deregulate areas and declare eradication. A specific number of years of
annual treatments of all hosts and complete host survey with negative results were
required to reach the goal. Collection of the number and location of positive trees
and the area surveyed by program personnel colored-in on a wall map was no
longer adequate to measure effectiveness or efficiency. To implement an area-wide
integrated pest management system over several years, a robust data management
system, including both positive and negative survey results, was needed to enable
managers to measure progress and performance and better manage the program.
Complete development of the system occurred over several years and included
modules to manage survey, treatment, tree removal, regulatory, public outreach, and
quality assurance activities. A relational database underpins the system tying the data
from separate modules together. Control and survey history on all host trees and host
properties was necessary to verify that area wide activities were completed with no
misses or voids that could harbor infestation and compromise eradication success.
Although primarily designed to directly support day-to-day operations, the system
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also provides summary information for use by high level management for short and
long term planning and program status and justification. USDAAPHIS scientists also
found the wealth of information stored in the system over time valuable in analyzing
ALB host density, distribution and preference, and ALB dispersal and population
dynamics. Through development and testing of the national system, the ALB pro-
gram was forced to thoroughly examine their procedures and processes. They used
the opportunity to introduce novel ways and business practices to better use program
data to operate the program and ensure success.
16.6 Summary
Through all the advances and improvements to operational technologies, USDA
APHIS and state and city cooperators, successfully eradicated the ALB infestations
from Illinois and New Jersey. The successes learned in Chicago were incorporated
and improved upon in New York and subsequent infestations that were detected
within the USA – New Jersey, Massachusetts and most recently in Ohio. Area-wide
host removal was first executed surrounding the infestations in New Jersey and
quickly eliminated the infestation from that state. Within 2 years from initial discov-
ery, no additional infested trees were detected as a result of this aggressive control
measure. There are, however, limitations where area-wide host removals can be
applied. Environmental, economic and human impacts must be determined and
eradication strategies tailored to particular environments are necessary. Continued
improvements to eradication strategies and new discoveries to advance eradication
success are needed, especially when resources are limited.
Even with the advancements made to ALB eradication strategies in the USA,
many years of program execution are still needed to realize success. Early detection
of ALB infestations would minimize the resources necessary for eradication.
However early detection is difficult since surveys are restricted to visual inspections
and it takes 3–5 years for population levels to build in host trees before populations
becomes readily apparent with visual inspections. Studies continue to improve
survey technologies. USDA APHIS is training and testing ALB detector dogs to
detect ALB infestation throughout an area instead of tree-by-tree surveys. USFS
and Pennsylvania State University Scientists are collaborating to develop and refine
a lure for ALB that is used in detection traps. These are area-wide survey tools and
if successful may eliminate or reduce tree-by-tree surveys to detect infestations and
confirm eradication.
Eradication of ALB from the USA continues to be a priority. The environmental
and economic impact should ALB disperse throughout the country would be
devastating. Even with the more efficient technology that has been developed to
date, eradicating ALB continues to be a time and resource intensive process.
Continued support for resource allocation is needed to successfully eradicate
ALB. This requires strong support by Federal, State, and local governments,
stakeholders, and the general public.
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